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AB - PROBLEM TO BE SOLVED: To form a highly crystalline silicon film on 
substrate having an insulating surface by using metal elements that 
promote the crystallization of silicon, and performing heat treatment 
at high temperature in order to obtain the crystalline silicon film. 

- SOLUTION: A silicon oxide film 102 and an amorphous silicon film 103 

are formed on a quartz substrate 101 in this order. The surface of the 
amorphous silicon film 103 is held in contact with nickel elements, 
and heat treatment is performed at a temperature of 800-1100 deg.C to 
reform the amorphous silicon film 103 into a crystalline silicon film 
106. This makes it possible to obtain the crystalline silicon film 106 
in as short a time as four hours or so, and provides the crystalline 
silicon film 106 with high crystallinity. That makes it possible to 
disperse in the film, the nickel elements that contributed to the 
promotion of crystallization, and prevents a high-density trap level 
from being locally formed. 
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40 81(04*4:4*. (0 3 (C) ) 

[0 0 9 3] #C(C, N^-^^/^SiSIS h7y^^^ 
ttJl3 0 4, 3 0 5S7*H/^h^^3 18t* 

v?sK9v (B 2 H. ) S:K-eymiLt, 
-f*yK-try^SI-iO, fttt««i0 3CB (*o 
V) £&A1-<5o K-Xftli5Xl0 M -8Xl0 u I 

^0 3 (C) l£*5tt5PO K— XftSrJiEfcfcft, JfefC 
?F^SixT^/tilV>NS?®^3 1 Ott3fiV^PSffl«3 1 
9(CR^i-^ 0 

50 [0 0 9 4] J&1±0 K— t°V^tcJ: 9. S^NSi^ 
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(y — KWV) 315. 316. ^^Piffi« 

(y-VKw» 319, sv^i«« mmm^f 

3 1 7^JBric*lx5o *H16#J-CI*, i&zSS 

14^JS±9«3/imi45o r<7?{S«jS5p*fi«lSB 
i£3 1 7<D K^yS««BLDDSB«i Ltlt6t 
£ Q (B3 CD) ) 
[0 0 9 5] 9 0 0°C(D^^X*2^m<om^M 

■t^S, ^ffitCJBBBSfeiS:* 3 2 0 t It, ^XvCV 
D£iaotSftlM?rffJ 5 0 0 0 A<7}J?£ iC^JSI 

[0 0 9 6] * It, ^'y^SfaoT, f^400 

BK^ttffi • E8I3 2 1 . 3 2 2. 3 2 3HMt^ a 
*fcH^cBf*»Kb9 V^^^>«« • 1^3 2 4. 20 

3 2 5£J^/£1-6o £ bCl, ^XvCVDSiao 
T. HJ 2 0 0 0A(^)gft:aM3 2 6Sr^s/V-<— > 

1 50 0A(DITO ^7*^ ^AftBSKfrfe) KSr^iy 
fy^lt, SFK84&3 2 7S:Mt5 0 rco<fc?{cL 

MtS^i:^5, (H3 (E) ) 

[0097] mmm 6 ) ^njs^jtt. i tz^-t 30 

£lCfi. JKW# ;* £ LTi^^^V^^ffif&C VD 
ffiSrfflv^Hfi^o *Mfi«o»*, WMiaot 

[0 0 9 8 ] C*JfcM 7 ) y h y W 

h z> r. t td <t o r{&o f f msE^tt^^m u 

[0 0 9 9] *i\ 53?Xf9^KS4 0 1 ±IC TifcflU^ 

ur»fks*jR4 02^500 0 Acomzicf&mi-Zo . 

H3 0 0 0 A£Jl±<DffSIC»fifc1-^r i 

[0100] -tux»fba*«4 0 2±»caic»Hh9 
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LT^">7VS:fflv\ 1 0 0 0 A<7)J?£ icjSRi- 

-X^<DVui<7)ffiS:»J«li-Sfc«)*C ^v^^lc^tf 7 
^Witc^r***. (114 (A) ) 

[oioi] #aip£xih4o 3&mi&Ltzb. 
r«» $ ixfc*»^ Jim 3 *t4« 

[0102] ^LT 800 °C. 4ff£Pfl<^*Df!fc&a£ff 
V\ ^ B a fSI«l4 0 3^a B a ft^5 o aoJKw&s^a 

[0 10 3] roiOfft&afiJ: Qii!V^fi«^5ffiii s «!i 

oo-9o o'ces-efr? w ttm^ 

[0 10 4] 2fc(c^#— =.>^S:frV\ SIh7V^ 
^©fitt«4 0 4*«dtt5 o (B4 (B) ) 

[0105] s h \z.&mkfe&Fa 5 0 0 A^gfkS 

"*«4 0 6Sr?Brtf 5. *DjRWa«tt9 5 Ott 

f5 0 ilft»{kffitCj;oT»^t:S*«4 0 6 4-5 0 0 A<D 
fSCMt^^^lCioT, fittf4 0 4©ffSf4» 
7 5 0 AifcSo (0 4 (C) ) 

[0 10 6] htaSrifiictifcfc^y^ 

v*>y -^-r ks: 5 o o o A<Dm£\zj&&i~z> 0 ^^ts 
5 ^ i 3d«»* uv\, y ^fy-> y h m <Dm\a*mz. 

[0 10 7]*-tlT Ui/^ h-7^^4 0 8 SriEBL. ^ 

y yfyv/y K-e45 5 o o oAfftoRS:^^ 

— nym o r5Lty>f H8ii45SS84 0 7Sr 
Mt^o (B4 (D) ) 
[0 10 8] y^r^^U KSrSRftKiJiy 

y yry-vyt^ kt^s^ hmat**«B*4 o 7 

SOOOA^-T^o wHt^htS4 0 9^W$ 
tl5 0 (B4 (E) ) 
[0 10 9] *Utrwftffi-CB5 (A) (C^f «fc 0 \C 

p (yy) ^ *>-<d&x&77X^ v—t'^yfe^m^ 

Xrf0 o r^K-fy^^, 410t413OW 

jcp-f ^y^SA^fT^^o :^04 10H13 cofil 
«a*y— Kw>««t45. tit, h 

«14 0 9 0iKT^ei±JB^aitti s ^-ir*^JBfi!cffl*4 

i2i/^ 0 tut, p-f^ya?itA*ftft^ofcffi« 
4 1 l as* 7 -try by-f hffl«i:fc5o #*>\ 
h^-r hfflt£4 1 l<7>«li5 0 0 0 Ai/i5o (115 
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7*7 C VDj£lC<fc 9 6 0 0 0 AcoJ?£ £ Q 

S4 16S:Mt5, rOT/uS -VMZte* Kay? 
<Dft±Z®5±-tZ>tz.#>\Z**^i/*J*%Q. 2wt %-a#2 
-£<5 0 J^Ci^Liv^^ M.i4 0 9i:ny^ ; 7 

xms (B) tc^1-S>Rh7 V^^Sr^fiES-frSo 

[0112] is 6 k ei 5 (b) {z^comm<onm^7jk-r 
[ o i i 3 ] m 6 \^t<D^^^7jki-mm b y 

tt\ ^»)S^247. 57 c m 3 /V s T*fo«9 , V^O. 11V 
"CfctK SM^O. 09V/Dec T*&>5 0 »5>ll,*:aWR h 7 
^O^^C0^fi£D^<7^^fi, |£»SM S 180 —250 cm 
3 /V s g^<Q$S[3f*]T'£> 9 . SIR 09—0. 12V/De 

[0 114] Z.<D£ iteVrfe&m-fzmmhy ls*J*9 
[0 115] H7tCtt«(Ofc2e>fCf^»Ufc»IBIh7Vv? 

[0116] Ei7 1 2 

[0117] it&^jifi^^^ H B B ^^fte-r5^M7c 
5o r.<DhbtiffJi*i— HftoaifflTKy vy ^tft^ 

[0 118] it^J2fiS^O^ H B B ^^S3S-r5^:Jl7C 
StfifOffl-rs* 5 * SI 4 (A) *c*i-xa-cfftoix5*B% 

wmmm4 0 aottfift^fcto^ADiRfflasrs 5 or, 

«ttfc««!l2itH;Rt5itl:i.ot, #AK£XR 
[0 119] fcfcfcfc«0U2rt:, y — */KW>fiB«o 
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[0 12 0] El7*aixffWb^<cJ:9«-, *3?«S0i|<£> 
f£KXg«r«ffl-*-5;:i:»c£ 9, Jfc«« 1 <0= y^S: 
* (b^^it^J2{C7F-r^^^r/U(iffl^ 

[0121] **5jt«« i &wtfctt« 2 m^-t i o Km 

10 1/1 0SScoilS"CU^»fP$-B:5r t^T-#*V\ 
[0 12 2] CHt&0tJ8] *HS£#Jtt, H4*c*i-»BI 
h7>^^ ^SliO-ffl S: X* L/c ! bO"Cfe'5o 
H4 (A) K*t"J:5fc#Mllt«*IBl4 0 3«rj«KLfc 

[oi2 3] ^(Dtgih&mmttk&m^zks jb6«7k 

20 0 B 0 ttlM^^t^Mh7>^^^MLfc 
[0 12 4] JSJittJMctt, «4{boSib«lc**L*:& 

bth^nm by lsi?x*<DVf&l*1&\*'>h<Dbte<>X L£ 

tt^77^^ffiPtL*9o 
30 [0 12 5] roj:5*BSH«:»*i"ai-tt, SttJirt 
^^ a e B^^#ffib7iVNi 5l-mtf«tv\ 

# $ fl'hc? < T 1 0 ju mftgS, *#<-Cl 0 0 jum^l 
$C^m (^«{i«tix*i 3 0 0 j^maS^t^fiW?)^ 

[oi26] **»«^*-r***c*5^^Ttt, 
[0127] mr^tDct 5» $ < r l 

V^$tLfc^tt^^e B BS^J^Ii^l^-O^^B B Bfe^^ 

[0128] ^iM^tai^aot, 
-eta. ^ ttw bn^Sfli h 7 ^ ^tto^7 

50 y*Srfflx.5r ti&5-et5 0 ip*> % 3llfiOT7-C*Ufc«t 
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m. I V/Dec SrWS-t^ttWWtW^^WtSr^Ufcai 
gh7y^^ «:*M4<&»< ? ^ *Sr»x.T»5 - t &X 

(0129] (UttM 9 1 *3Mfi«tt *lfi« 8 

[0130] hp*>, *Jifrs*«-e**^^-> (fitt 

S^-^-y) SrJBjaLfcatc^fiftSrffofca^. ft 

5 * OttftMcBMB**:^*. * r. t tm&zti&a 
[0131] fcmM&lte. ±ffi<z>± 5 fc&JR5E*<0<BtfE 

[0132] 18 (A) tC:fc^T8 0 1-C*£*X5<Z> 
fit* ^KaS±t-T*<0»{t^*IKSr^L-CJB«*ftfc 

T8 0 2-8 0 4 T-^£*l<5 3o<D£§®/^ — 

&P*>, ^WiW-CftS 8 0 2-8 0 4t»* 
*1,3 3 o<ofttt<D|B*S:»*-r 5o 
[0133] *O/^-ya)*t$lil0^mfl~2 0 
0 /i m£ , L < (i 2 0 m m^ — 100/i m« i: 1" 30 

[0 13 4] £fc:i<7}/^-VO*# RTBlCgM* 
LT«EB& 2 0 0 m mKT^J £ <h f 5 d <h L 

?Kfi!c*lx5SS&^*t *3fi s 2 0 0 Mm- 3 0 0 fimt 

i:iC®@-r^o 40 
[0 13 5] SI 8 (A) K^-J-J: otuft&K&mmO'* 

-y8 0 2-8 04 co^^ Lfcg® M — 5/ ❖vi'7C*a s Se 
[0 13 6] ^-x^ryuBRtKBJK^^feltS^y^Tc 
X l 0 13 c m°— 5 X 1 0 19 c m- 3 C0®ia{-itX^ 5 <fc 5 
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[0137] ^^^r/^mm&mm^m^^n^tzm. s 

0 0t, 4 S#P^<7) AO&^il^mv 18 (A) <7D 8 0 2 
-8 0 4T^$n5^^^-v^^a B {bSrff9o ^COM 
ms (B) ^8 0 5-8 0 7t*^$tl5^ B B B i4^t 

[0138] :^8 0 5-8 0 7 x*7F&inz>'<* — xn 

.:t', 0 5-8 0 7T^$^^^-^CSl 

T^*— =. v^^JS-r 0 ^eur 8 o 8 — 8 i or*^$n 

(B8 (C) ) 

[0 13 9] roeitJB — vtt^KWtc*— <Z5«S 

H B a «i-r*«^$tLfc^^t-rar t *fc^y-5r 

[0 14 0] nTIi, 8 0 5Tvt:^5^^^ 

-t ix«±^Stt« * — ^ £ # 3 <7} -e fc £ v \ 
[oi4i] :<oi5iat, «ft«»^»fl<t«:tt* 

[0142] 

• 8 0 0°C— 110 Q°Cbb^?mWLXm&Mm$:?fO - 

Ot, OFF ®^M<7}{&^$?I^ K 7 ^ £r ; SE5c"t~£ 

[HBo«»4Rfl] 

[0 l ] H16«lciaft5l»fttt3S*«^f^»XSSr* 
-To 

[12] ^ife^J (c «5 »t 5 «K h7>"^^ cof^gixm 

[i 3 ] nt&m\cwtzmm h 7 ^oraig 
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